of the known C. elegans isolates. This analysis identified over 41,000 SNPs spread across the genome. Surprisingly, the authors identified only 47 unique haplotypes among the isolates that they analyzed. They also found extensive long-range linkage disequilibrium, including between chromosomes. Variation was unevenly distributed across the genome, with most chromosomes showing very little genetic variation in their centers but much higher genetic variation near their ends. Explanations for these observations can be found by considering the C. elegans mating system.
Selfing and genetic variation
C. elegans exist primarily as self-fertilizing hermaphrodites, which makes them preferable When creating a new model system for biological research, 'plays well with humans' would probably be at the top of the list of desired properties. A model organism should be easy to culture in a human-dominated habitat and have the capacity to endure harsh and variable environments-attributes that contribute to survival at the hands of busy graduate students. The majority of plants and animals studied in the laboratory (for example, mice, rats, fruit flies and Arabidopsis) do well in disturbed areas in close proximity to humans. On page 285 of this issue, Leonid Kruglyak and colleagues 1 provide a survey of natural genetic variation in C. elegans that confirms that these attributes likely also apply to the model nematode system. Their comprehensive analysis of nearly every known C. elegans natural isolate suggests that strong natural selection, undoubtedly driven by human dispersion, has led to extremely reduced levels of genetic variation in isolates from across the globe, especially in genomic regions with infrequent genetic recombination. This study provides unique insights into the role that the mating system of this species has within natural populations and suggests new ways to capitalize on the power of C. elegans as a model organism for understanding ecological and evolutionary processes outside of the laboratory.
A model system in the wild C. elegans is among the best genetically characterized organisms, but we still know very little about its natural history. Previous studies had suggested surprisingly limited genetic variation among individual strains from different parts of the world, but this was based on analyses of at most a few dozen genes at a time 2 to mice and fruit flies for many genetic analyses. In the laboratory, mutant lines can very easily be generated and maintained in a homozygous state because selfing leads to rapid inbreeding, effectively homogenizing the entire genetic background of a given strain. In nature, self-fertilization reduces genetic variation, but, by itself, it is not predicted to reduce variation at any given gene by more than 50% (ref. 4) . The more important consequence of selfing is that variants at multiple genetic loci tend to be inherited together. Thus, although sex and crossing-over between chromosomes occur normally, the efficacy of recombination in remixing chromosome segments is reduced because recombination frequently occurs between two genetically identical chromosomes. When a new advantageous mutation arises in the population, the low effective recombination rate tends to result in whole regions of the genome being dragged along with the new mutation as natural selection increases its frequency 5 . This hitchhiking tends to suppress variation across the genome instead of just the region directly surrounding the selected mutation (Fig. 1) . This is exactly the pattern found by Anderson et al. 1 , in which genetic variation is close to zero in the centers of chromosomes where recombination in C. elegans is low and substantially higher at chromosome ends where recombination is much higher (similar patterns are also predicted under the accumulation of numerous deleterious mutations 6 ).
The good news about this limited level of genetic variation and long-range linkage disequilibrium that extends across chromosomes is the increased potential for association mapping. If one can identify an interesting phenotype that differs among natural isolates, then it should be relatively easy to pinpoint its genetic basis, as has been accomplished in several previous cases 7 . Anderson et al. 1 report here examples of association mapping for two quantitative traits: resistance to abamectin and aversion to the human pathogen Pseudomonas aeruginosa. The bad news is that the identified genetic variants are likely to be fairly limited in number relative to the full complement of possible causal genetic variants segregating in a comparable outcrossing population, and, more importantly, rampant hitchhiking will make it difficult to infer anything about the evolutionary history of any particular genetic polymorphism (Fig. 1) .
Evolutionary history
Earlier work on C. elegans natural populations using more limited sampling approaches suggested very few haplotypes and limited population structure among natural isolates 2 , which led to speculation that C. elegans may have been recently spread around the world in association with humans 8 . Such a suggestion is made plausible by the fact that C. elegans (and other species from this genus) are frequently isolated from human-dominated environments, such as compost heaps and fruit orchards 9 . The highresolution population genetic analyses used now by Anderson et al. 1 suggest that this distribution of sequence variation was caused by a series of selective sweeps, the most recent of which is likely to have occurred within the last few hundred years. Only extreme genetic linkage combined with very strong selection and recent worldwide migration could generate such a pattern. The mating system of the worms provides the genetic linkage, but only humans could be expected to generate selection and migration strong enough to span six continents.
One still has a sense that the original population of C. elegans might still be found somewhere in the world, maybe in southeast Asia. Or perhaps the self-fertilizing mating system of C. elegans simply generates a constant churn of selective sweeps and population turnover that have obliterated any genetic signal of the deeper evolutionary past of C. elegans. Either way, the comprehensive analysis by Anderson et al. of genetic variation in existing natural isolates of C. elegans suggests that these worms are more dependent on us than could have been imagined when they first began to be used as a model system some 50 years ago.
Coats plus syndrome is a rare, phenotypically complex disorder characterized by bilateral exudative retinopathy, retinal telangiectasias, growth retardation, intracranial calcifications, bone abnormalities and gastrointestinal vascular ectasias 1 individuals with Revesz syndrome, which is defined by the presence of bilateral exudative retinopathy in the context of features consistent with dyskeratosis congenita, a telomere biology disorder. Dyskeratosis congenita is classically defined by the diagnostic triad of dysplastic nails, reticular skin pigmentation and oral leukoplakia; however, the presence of the triad is highly variable. Individuals with dyskeratosis congenita have many other medical problems, including high rates of bone marrow failure, cancer, pulmonary fibrosis, developmental delay, avascular necrosis of the hips or shoulders, and stenosis of the lacrimal ducts, urethra or esophagus 2, 3 . Intracranial calcifications have also been reported in Revesz syndrome and dyskeratosis congenita. Diagnosing individuals with these disorders is challenging because of the complexities of their medical problems and variable inheritance patterns.
The identification of a common molecular etiology can connect disorders that were once thought to be distinct. For example, Revesz syndrome and dyskeratosis congenita were linked with the discovery that germline mutations in TINF2 are a common cause of both disorders 4 . Likewise, Hoyeraal-Hreidarsson syndrome and dyskeratosis congenita were connected when mutations in DKC1 (and subsequently TINF2 and TERT) were identified in both disorders 3 . Subsets of apparently isolated cases of aplastic anemia, pulmonary fibrosis, leukemia or liver disease have now also been combined under the umbrella of dyskeratosis congenita-related
